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LOGIC SYMBOLS

(REF: NEMA STANDARD ICI-0OCT. 1961)

SYMBOL LOGIC FUNCTION

AND

NOT

OR

OFF -RETURN
MEMORY

RETENTIVE
MEMORY

ADJUSTABLE
TIME DELAY
ENERGIZING

DE-ENERGIZING

. COINCIDENCE
~3| (2 OUT OF 3 SHOWN)

M.R. RETENTIVE
f___ MEMORY
R WITH MANUAL
RESET

—~— [ -

A DEVICE WHICH PRODUCES AN QUTPUT ONLY
WHEN EVERY INPUT IS ENERGIZED.

A DEVICE WHICH PRODUCES AN OUTPUT ONLY
WHEN THE INPUT IS NOT ENERGIZED.

A DEVICE WHICH PRODUCES AN GQUTPUT
WHEN ONE INPUT (OR MORE) IS ENERGIZED.

A DEVICE WHICH RETAINS THE CONDITION OF
OUTPUT CORRESPONDING TO THE INPUT LAST ENER-
GIZED EXCEPT UPON INTERRUPTION OF POWER

IT RETURNS TO THE OFF CONDITION.

A DEVICE WHICH RETAINS THE CONDITIONS OF
OUTPUT CORRESPONDING TO THE INPUT LAST
ENERGIZED.

A DEVICE WHICH PRODUCES AN QUTPUT

FOLLOWING DEFINITE INTENTIONAL TIME DELAY AFTER

ITS INPUT IS ENERGIZED.,

A DEVICE WHICH PRODUCES AN QUTPUT
FOLLOWING A DEFINITE INTENTIONAL TIME
DELAY AFTER ITS INPUT IS DE-ENERGIZED.

A DEVICE WHICH PRODUCES AN
OUTPUT WHEN THE PRESCRIBED
NUMBER OF INPUTS EXIST (EXAMPLE

2 INPUTS MUST EXIST FOR AN OUTPUT

A DEVICE HAVING THE LOGICAL FUNCTION.
AS INDICATED BY THE DIAGRAM BELOW:

ACTUATING SIGNAL MANUAL RESET (MOMENTARY)

ADDITIONAL SYMBOLS

INSTRUMENT CHANNEL
‘:ﬁi‘ (SEE E-SPEC G/65164 FOR CODE LETTER EXPLANATION)

/ INDICATES THAT THE DEVICE OR INSTRUMENT CHANNEL HAS A BISTABLE LOGIC
1 QUTPUT WHEN:
[ -PARAMETER MEASURED IS GREATER THAN A PRESET VALUE

7 -PARAMETER MEASURED IS LESS THAN A PRESET VALUE
TPk J~or T SAME AS ABOVE EXCEPT WITH AN AUTOMATICALLY SET VARIABLE VALUE.

/A =—— ALARM ANNUNCIATOR ALARMS ON THE SAME SHEET WITH THE
SAME SUBSCRIPT SHARE A COMMON ANNUNCIATOR WINDOW
/A\ = REACTOR TRIP "FIRST OUT” ANNUNCIATOR

Zﬁl‘<————— TURBINE TRIP “FIRST OUT” ANNUNCIATOR
| DEVICE FUNCTION NUMBER
52/ P17

L CONTROL CIRCUIT CHANNEL OR COMPONENT ITEM NUMBER

LOGIC INFORMATION TRANSMISSION

=—— ACTION CALLED FOR BY LOGIC INPUT
—~~— COMPONENT CONTROL CIRCUIT

/ INDICATES THAT THE INSTRUMENT CHANNEL HAS AN OUTPUT AS FOLLOWS

W P-PROPORTIONAL TO THE PARAMETER MEASURED
= R-PROPORTIONAL TO THE RATE OF CHANGE OF THE PARAMETER MEASURED
1 BISTABLE DEVICE | | 4= I° INDICATE SAME AS EXPLAINED ABOVE

(T)=—— INDICATOR LAMP
T TRIP STATUS LIGHTS
P PERMISSIVE STATUS LIGHTS
B BYPASS STATUS LIGHTS

POSITION SWITCH DEVELOPMENTS

0 = FULL TRAVEL
—— ——
ac, tc |—————————-—--r__

U3

DEVICE FUNCTION NUMBERS AND LETTERS

(Ref: ASA Standard 37.2-1996 and Nema Standard S G 5-1999)

| -MASTER ELEMENT (CONTROL SWITCH)
20-ELECTRIC OPERATED VALVE
2 /-UNDERVOLTAGE RELAY
S3-POSITION SWITCH

SUFFIX LETTER:

ac, ao, bc, bo-LIMIT SWITCH

to, tc TORQUE SWITCH

45-MANUAL SELECTOR SWITCH

SEE DETAIL "A”
FOR OPERATION

52-AC CIRCUIT BREAKER OR CONTACTOR

SUFFIX LETTER:

a-AUXILIARY CONTACT-0OPEN WHEN MAIN CONTACTS ARE OPEN

b-AUXILIARY CONTACT-CLOSED WHEN MAIN CONTACTS ARE OPEN
(C)-REVERSING CONTACTOR OPERATING COIL-ENERGIZE TO CLOSE VALVE
(0) -REVERSING CONTACTOR OPERATING COIL-ENERGISE TO OPEN VALVE

(CC) -BREAKER CLOSING COIL
(TC)-BREAKER TRIP COIL

(UV) -BREAKER UNDER VOLTAGE TRIP COIL
63-LIQUID OR GAS PRESSURE LEVEL, OR FLOW RELAY

69-PERMISSIVE SWITCH

/72-DC CIRCUIT BREAKER OR CONTACTOR

SUFFIX LETTER:

a-AUXILIARY CONTACT-0OPEN WHEN MAIN CONTACTS ARE OPEN

b-AUXILIARY CONTACT-CLOSED WHEN MAIN CONTACTS ARE OPEN
(C)-REVERSING CONTACTOR OPERATING COIL-ENERGIZE TO CLOSE VALVE
(0) -REVERSING CONTACTOR OPERATING COIL-ENERGIZE TO OPEN VALVE

(CC) -BREAKER CLOSING COIL
(TC)-BREAKER TRIP COIL

(UV) -BREAKER UNDER VOLTAGE TRIP COIL

SUFFIX LETTER

P-PRIMARY

BU-BACK-UP
REFERENCES:
TITLE SHEET DRAWING
REACTOR TRIP SIGNALS > A225095
TURBINE TRIP SIGNALS _ S___ __ A225096
6900V BUS AUTOTRANSFER __ o ___ 4 A225097
NUCLEAR INSTRUMENTATION TRIP SIGNALS_ . . _ _ _ _ _ _ _ _ _ _ _D5_____ A225098
NUCLEAR INSTR. PERMISSIVES & BLOCKS. . _ _ _6__ A225099
EMERGENCY GENERATOR STARTING. VA A225 | 00
SAFEGUARDS SEQUENCE - o _ _ _ _ _ _ _ _ _ _ _ _ ___ 8__ _ _ _ A22510 |
PRESSURIZER TRIP SIGNALS - _ _ _ _ _ _ _ _ _ _ _ __ _______ 9__ _ __ A225102
STEAM GENERATOR TRIP SIGNALS_. - _ _ _ _ _ _ _ _ _ __ 1o__ . A225103
REACTOR COOLANT SYSTEM TRIP SIGNALS & MANUAL TRIP_ __ I _____ A225 104
SAFEGUARDS ACTUATION SIGNALS 0 _ _ 2__ _ __ A225105
FEEDWATER ISOLATION _ . s A225106
ROD STOPS & TURBINE LOAD CUTBACK | 4 A225107

NOTES:

| ALL CIRCUITS ON SHEETS | THROUGH
EXCEPT WHERE INDICATED OTHERWISE

|4 ARE REDUNDANT

<

¢ a, 10% ——— 2. PROTECTION CHANNELS | AND 2 ARE CONNECTED TO
b1 0% S | INVERTER BUSSES.
VALVE CLOSED VAL VE OPEN S.MANUAL CONTROLS DO NOT HAVE REDUNDANT ACTUATORS, BUT DO HAVE
DETATL “A” REDUNDANT CONTACTS WHERE LOGIC IS REDUNDANT.
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TURBINE TRIP
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TURBINE TRIP LOGIC INPUT SIGNALS
7\
I5CY. TDOD 4 ~
zcv.mgg_Q OVER CURRENT REL. (50/G2)
ACCIDENTAL ;
ErACCIDENTAL. JUNDER FREQUENCY (81/62)
PROTECTION UNDER VOLTAGE (59/G2) -
2CcY. TDPU )é
15CY. TODa REGLLAT ™ A YA s
GENERATOR DIFFERENTIAL #2(87G2) —te
OVER FREQUENCY (&IP/1) 2 )
OVER FREGQUENCY (81P/2) 2 GENERATOR DIFFERENTIAL #(87G) —t PILOT WIRE
GENERATOR GROUND (59N) miged TRANSFER TRIP
UNIT AUXILIARY TRANSFORMER DIFF. (86UT) —am FROM BUCHANAN
6900 KY BUS AUTD
TRANSFER LOGIC (X) MAIN TRANSFORMER NO.| DIFF. (87T2()
{DWG. 225097) MAIN TRANSFORMER NO.2 DIFF. (87T22) —am
P-BAR GROUND DETECTOR (59X) ——um TRL
PHASE & GROUND RELAY (87L1/345) - @—L 86P
E?Eg#m’ INST. OVERCURRENT RELAY (50P/345) @ a A
WIRE INST. OVERCURRENT GRD. RELAY (SONP/345) EXCITATION
CLOSE FIELD
DIRECTIONAL GRD. RELAY (32NP/345) '/2 SHORTTNG
SWITCH
DIRECT TRIP |
FROM BUCHANAN 85L 1/
SUBSTATION 545
60 SEC |/ TRIP 52-7
£500 KV BUS AUTO TRIP . 2 345KV
TRANSFER LOGIC (Y) , 32&%’
(DWG. 225097)
52-9
345KV
OVER FREGUENCY (81BU/I) —= UNIT S-rl-?EIEEI' STIGNAL
OVER FREQUENCY (81BU/2) ( )
o oo B e T
INST. OVERCURRENT RELAY (50BU/345) TRIfe 865U (SHEET 4y AZDEGST
BACK-UP | INST. OVERCURRENT GRD. RELAY (GONBU/345) A
PILOT
WIRE PHASE & GROUND RELAY {(87L2/345) LOSS OF STATOR =7 =
DIRECTIONAL GRD. RELAY (32NBU/345) v 2| o0G - 9 & a
NEGATIVE SEQUENCE (48) =———gum MAIN STEAM | Mg 22 I :- NI 2
UNIT DIFFERENTIAL (87GT) ——umm ISOLATION VALVE & ya oz % i @ &) 3
CLOSED H
MS 24 7
a i
TURB VIB <
GEN VIB % @ Y B :
345KV GRD. BACK-UP (5INT) ——tem a : H
UNIT AUXILIARY TRANSFORMER DIFF. (86LT) 1 1
SAFETY INJECTION OR 1 I
STEAM GENERATOR 1 }_
HI-HI LEVEL {SHEET 13) I H
REACTOR TRIP SIGNAL (225095) : 1
1 1
1 1
1 1
1 1
1 1
A.M.S.A.C. TRIP (B242376) I :
MANLAL TRIP (AT CONTROL BOARD) al L I
A @ A ISP V2 S -+ 2, 2, TURBINE TRIP SIGNAL
REACTOR TRIP SIGNAL (225095) g r : S ] 72 ™ FOR 52 (UV} RTA & BYB
| 1 E (225095)
SAFETY INJECTION OR STEAM GEN. 1 1 |
HI-HI LEVEL {(SHEET #13) : :
MS 21 LOSS OF STATOR COOLING {62-Cl) [ L
MAIN STEAM Ms 22 1 2/% 2/ TURBINE TRIP SIGNAL
ISOLATION VALVE |/4 1 = FOR 52 (UV}RTB & BYA
CLOSED | MS 23 1 {225095)
MS 24 TURB VIB :
GEN VIB % I PERMISSIVE P-7 !
I (DWG. A225099)
: A
_______________________________ PERMISSIVE P-8
OVERSPEED TRIP : (WG ADIE0S9)
TURBINE BEARING [T == == o o o o o o o i i o o o o o o o o e ff o o o o o o o o 1
MECHANICAL HYDRAULIC SIGNAL J'
THRUST BEARING FAILURE === === m e e e e e S g e m m e —— = — NOTES:
A | -BENERATOR MOTORING PROTECTION SHOULD NOT
MANUAL TRIP (AT TURBINE) == === == —mmmmm—mm e m e m — DEFEAT THE GENERATOR MOTORING RESULTING
FROM THIS TIME DELAY.
2 -FOR SYMBOLS AND REFERENCES SEE A225094.
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{CONTROL (T @
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